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Background:  Noninvasive assessment of aortic valve area depends on accurate calculation of stroke volume (SV) by Doppler 
echocardiography. Under- or over-calculation may result in inappropriate classification of aortic stenosis as being low-flow or high-flow, 
which could lead to different workup and treatment strategies, particularly when ejection fraction is decreased. The purpose of this study 
was to determine whether current echocardiographic methods used in routine clinical practice contribute to variation in AS classification.
methods:  This study reviewed 56 patients with both cardiac magnetic resonance imaging (CMR) and 2D echocardiography. Stroke volume 
and left ventricular ejection fraction (LVEF) were measured by both methods. Using Doppler echocardiography, SV was calculated by 
the continuity equation. Three standardized locations were used for the measurement of LVOT diameters: Method I - at the aortic valve 
annulus (traditional method); Method II - 5 mm below the annulus (recommended by the American Society of Echocardiography); and 
Method III - 10 mm below the annulus (exploratory method for septal bulge). Using CMR, SV was calculated from left ventricular volume 
measurements of cine axial stack steady-state free precession imaging.
results:  Ejection fraction calculated by echocardiography was significantly correlated with MRI (46±18% vs. 46±16%, P>0.05, r= 0.93, 
p<0.001). There was significant variation in SV among the three echocardiographic methods with delta differences in SV ranging from 1 
to 60 mL. The correlation between SV by Doppler echocardiography and MRI was significant but modest (r=0.55 for Method I, r=0.46 for 
Method II, r=0.40 for Method III). The best matched SV between Doppler echocardiography and MRI was obtained with Method I in 55% of 
patients and Method II in 45% of patients.
conclusion:  Variation in the calculation of stroke volume by Doppler echocardiography may have clinical impact on correct categorization 
of aortic stenosis. The current study found that either Method I or II accurately calculate SV in half of patients compared to the gold 
standard of CMR. This variation in methodology should be taken into account for clinical decision making.
